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The undersigned, John J. Harrington, declares and states: 



1. I am an inventor of the above-optioned patent application, U.S. Application No. 
09/479,122, filed January 7, 2000, entitled "Compositions and Methods for Non-Targeted 
Activation of Endogenous Genes" I am the subject of the attached Curriculum Vitae and author 
of the publications shown on the list attached thereto. On the basis of the information and facts 
contained in these documents, I submit that I am an expert in the field of non-homologous 
recombination, eukaryotic gene expression and gene cloning and am qualified to speak on the 
skifl and knowledge of the person of ordinary skill in these fields. 



aielh) m$ Upturn 



j 



Appln.No.: 09/- 
Page 2 iTi^^r, 



2. 1 ^«^^>"^.ndtr»,rt*ec< m .^ 

I have read and unde^and th. Office Action M M*ch 15 , 200| _ ^ „ „ ^ 

M 35 U S C S " 2 - ^ l"™*"* - «.e grounds tha, i. wo»M have required an 
^^rf^*-^1. P «to*.d*> 4 i 1Bllta . I,i, m yc» W on,b»Sedon 
the scientific evidence and reasomng below, tha, the methods tha, are the subject of the rejected 
claims could have been made and used by the person of ordinary skin id the art, as of the filing 
*.« of September 26, IW7 (tlK eariics, effective fling date), by routine art onHn^ 
expertae.ti.tion, using the Applied specification and general knowledge in tbe art as a guide. 

3- » is nvciMon, based on the scientific evidence.*! reasoning set forth below, 

using ce.1, to produce protein in . ^ tad . pnaMi ^ as of the AppBeam,- 

earliest effective filing date. 



4. It is my further opimon that tbe person of ordinary skin in .he art reading 
Apphc**- specification wouk. have tanedtaWy appreciated tta, producing protein ft™ 
Apphcar*,. cells in an animal was useful, as of die Appbcar*- earliest effective fiHng date. , 
assert this because cell-based protein production in an animal was known by the art to be useful 
"nd^clairned methods were disclosed as a way to p^vide ce„-based protein paxtoction in an 



animal. 
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5. As a rationale for the rejection, the Examiner has stated that the specification 
discloses only one real-world use for the claimed method: cell therapy. I do not agree with this 
statement because the specification discloses cell-based protein production in an animal and 
there was real-world use for cell-based protein production in various contexts besides cell 
therapy. Some of these will be discussed further below in this Declaration. In addition, the 
specification also discloses the isolation and purification of protein produced in an animal by the 
cells of the invention. This disclosure clearly demonstrates a utility distinct from cell therapy, 
since cell therapy does not involve subsequent purification of the protein following expression in 
vivo. Isolation and purification of proteins produced in an animal had real-world use. Thus, the 
specification does disclose a process with real-world use in addition to use for cell therapy. 

The Examiner has also asserted that he is unaware of any well-established utility 
for the claimed method except cell therapy. I, therefore, point out that there was well- 
established utility for the claimed method for uses in addition to cell therapy. 

I understand a weH-established utility to be a real-world use that would have been 
immediately apparent to the person of ordinary skill in the art reading the Applicants* 
specification. It is my opinion mat both non-therapeutic, cell-based protein production in an 
animal and isolation of proteins produced from cells placed in an animal would have been 
recognized immediately as having practical use by the person of ordinary skill in the art 
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6. My opinions and conclusions in this Declaration are supported by evidence in the 
form of scientific references that I will discuss in the paragraphs that follow. These references 
show that there were non-therapeutic uses for introducing a cell into an animal to produce a 
desired protein from the cell. The Applicants' disclosure directs the artisan to introduce 
Applicants' cells into an animal to produce protein from the cell. Having access to the 
references, the person of ordinary skill in the art would have readily appreciated that the claimed 
methods also had non-therapeutic utility. 

7. The following references, available as of the earliest effective filing date, show 
some non-therapeutic practical uses for producing protein from cells introduced into an animal. 

8. Brodeur et al., Kints et al., and Stewart et al. demonstrate the utility of expressing 
a protein from a cell introduced into an animal. The utility is not based on cell therapy. 
Specifically, each of these authors describes a method for introducing hybridomas into mice or 
rats to produce large quantities of antibodies. The antibodies are produced from endogenous 
antibody genes in the hybridomas. The purpose of this work was to optimize conditions for 
producing antibodies so that the antibodies could be purified. It is stated in these references that 
there are advantages to producing antibodies in vivo. The references thus demonstrates a utility 
for protein production in vivo that does not involve cell-based therapy. 



The* Applicants' specification discloses and claims methods for expressing desired 
protein from endogenous genes in eukaryotic host cells and subsequently introducing the cells 
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into an animal to produce protein in vivo. Applicants' specification, in fact, also discloses using 
hybridomas to express endogenous genes using the methods of the invention. See U.S. 
Apphcation No. 08/941,223, page 30, line 22 and US. Application No. 09/276,820, page 53, line 
29. The specification also discloses expression of antibodies using Applicants' methods. See 
U.S. Apphcation No. 08/941,223, page 22, line 25 and U.S. Application No. 09/276,820, page 
43, line 16. The specification also discloses isolating and purifying proteins expressed in vivo. 

Based on these similarities, it is my opinion that it would have been readily 
apparent to someone skilled in the art that Applicants' cell lines and hybridomas, expressing 
endogenous antibodies, could be used to produce antibodies in vrvo. It is, therefore, my opinion 
that there was practical r well-established utility for using the claimed method. 

9. U.S. Patent No. 5,733,761 describes uses for production of proteins in vivo. The 
uses are not based on cell therapy. Desired endogenous proteins are activated by homologous 
recombination. In column 3, starting at line 17, it is indicated that the cells introduced into the 
animal are useful for eliciting antibody production or for immunizing humans or animals against 
pathogenic agents. The antigens can be used to produce antibodies mat are then used for 
therapeutic or diagnostic purposes. This U.S. patent is a continuation of U.S. Application No. 
07/985,586. Accordingly, it contains the same specification. WO 94/12650 is a PCT application 
claiming priority to US. Application No. 07/985,586. The relevant text in the US. application, 
discussed above, is found in the PCT apphcation on page 5. The PCT application was published 
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in June 1994. Accordingly, this information was available to the person of ordinary skill in the 
art well before the earliest effective filing date of Applicants' claims. 

The patent specification discloses non-therapeutic uses in addition to those 
discussed directly above. In column 14, starting at line 1, the disclosure discusses implanting 
cells for agricultural use, for example, meat and dairy production. It is my opinion that this 
disclosure would have been recognized by the person of ordinary skill in the art to include such 
uses as the delivery of hormones to an animal through the implanted cells. Line 6 then goes on 
to discuss the implanted cells as also being useful for eliciting antibody production for 
immunizing humans and animals against pathogenic agents or for producing antibodies useful 
for therapeutic and diagnostic purposes. This discussion can be found in the corresponding PCT 
application on pages 27 and 28. 



U.S. Patent No. 5,641,670 has a corresponding PCT application, WO 95/31560, 
published November 23, 1995. In the U.S. patent, column 3, starting at line 27, the specification 
discusses the use of homologously recombinant cells to immunize animals or produce antibodies 
in immunized animals. The patent specification also discusses agricultural uses, citing the 
production of bovine growth hormone for dairy production. See column 4, lines 37-39. Starting 
at line 47, the specification also discusses in vivo immunization and use of the cells to produce 
antibodies for diagnostic and therapeutic purposes. In column 18, line 40, the disclosure 
discusses implanting the' cells for agricultural uses (i.e., meat and dairy production). 
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Accordingly, both U.S. Patent Nos. 5,641,670 and 5,733,761, and their 
corresponding PCT applications, demonstrate utility for production of protein in vivo that is not 
based on cefl therapy. It is my opinion that it would have been readily apparent to the person of 
ordinary skill in the art that the protein-producing cells disclosed in Applicants' specification had 
the same non-therapeutic utility. It is my opinion, therefore, that the claimed method had 
practical, well-established utility. 

10. Shaw et al. demonstrates the utility of expressing a protein from a cell in vivo for 
other than cell-based therapy. The reference describes the introduction of cells expressing IL-4 
and IL-10 into a mouse. The purpose of this work was to produce IL-4 and I L- 10 protein in vivo. 
Another purpose of this work Tvas to test the biological activity of the proteins in a disease 
model. Finally, the authors state that in vivo production of protein from introduced cells allows 
them to produce the proteins at a specific site in the animal, as opposed to systemic delivery of 
an injected protein. 

The Applicants' application also describes introducing cells expressing a protein 
of interest into an animal to produce protein. The Applicants' specification describes activation 
and expression of a variety of proteins, including IL-4 and IL-IO. See U.S. Application No. 
08/941,223, page 22, line 30; page 23, line 10; and page 48, line 16 and U.S. Application No! 
09/276,820, page 43, lines 21-23. 
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Based on these similarities, it is my opinion that using the claimed method to 
produce IL-4 and IL-10 in vivo would have been readily apparent It would also have been 
apparent from this reference that producing protein in an animal by the present method is useful 
to test the biological activity of the protein in vivo. It is my opinion, therefore, that the claimed 
method had practical, well-established utility. 

1 1. Chen et al. demonstrates the utility of expressing a protein from a cell in vivo for 
other than cell therapy. Specifically, the reference describes a method for introducing the nerve 
growth factor gene into normal fibroblasts, and subsequently introducing the cells expressing 
NGF into the nucleus basalis magnocellulaiis (i.e. a region of the brain) of rats. Following 
implantation, the rats were tested using a Morris water maze to assess their spatial memory 
ability. The authors show that expression of NGF in vivo can reverse naturally occurring age- 
related memory loss. The authors state that production of protein in an animal "can be used both 
to explore basic biological questions concerning the structure and function of the brain or as a 
form of somatic gene therapy. A principal advantage of this approach is the local 
intraparenchymal delivery of factors to responsive cells, which allow one to examine the effects 
of the factors on specific populations of cells. Additionally, following the implantation of the 
transfected cells there is no need for any further invasive procedure, such as the chronic infusion 
of various factors into the cerebral ventricles by osmotic minipump." Thus, it was appreciated 
that in vivo expression of a protein is useful to define a biological process and potentially as a 
therapeutic. This art also appreciated the advantages of expressing a protein in vivo, as opposed 
to introducing the purified protein into the animal. 
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Applicants* specification describes introducing cells expressing a protein of 
interest into an animal to produce the protein. It also describes activation and expression of a 
variety of proteins, including nerve growth factors. See U.S. Application No. 08/941,223, page 
23, line 6; page 25, line 24; and page 48, line 22 and U.S. Application No. 09/276,820, page 43, 
line 28. It further describes the use of primary cells and fibroblasts to express a protein of 
interest. For disclosure of primary cells, see U.S. Application No. 08/941,223, page 30, lines 2 
and 13-15 and U.S. Application No. 09/276,820, page 53, lines 9 and 20-22. For fibroblasts, see 
U.S. Application No. 08/941,223, page 30, lines 7 and 21 and U.S. Application No. 09/276,820, 
page 54, line 15. It also describes use of any eukaryotic cell, including rat cells. For rat cells, 
see U.S. Application No. 09/276,820, page 1 0, line 5 and page 54, line 2. 

Based on these similarities, it is my opinion that using the claimed method to 
produce nerve growth factor in vivo would have been readily apparent. Furthermore, it is my 
opinion that a person of skill in the art would have appreciated the utility of in vivo protein 
expression using the present method to study biological processes including memory and 
cognition. It is my opinion, therefore, that the claimed invention had practical, well-established 
utility. 

1 2. Garver et al. demonstrates the utility of expressing a protein from a cell in vivo for 
other than cell therapy. Specifically, the reference describes a method for introducing the human 
alpha 1-antitrypsin (alpha 1AT) gene into normal mouse fibroblasts, and subsequently 



In re: Harrington, e/<i/.^^ 
Appln.No.: 09/479,122 
Page 10 



introducing the cells expressing alpha 1 At into the peritoneal cavities of mice. The authors 
show that human alpha 1 AT could be detected in the sera and epithelial surface of the lungs, and 
that upon recovery, the mouse fibroblasts continued to express alpha 1 AT four weeks following 
introduction into the animal. The authors state that production of protein in an animal is useful 
as a model for gene therapy and as an "approach to study the in vivo effects of such hormones 
and growth factors/* 



Applicants' specification describes introducing cells expressing a protein of 
interest into an animal to produce protein. It also describes activation and expression of a variety 
of proteins, including alpha 1 AT. See U.S. Application No. 08/941,223, page 22, line 24; page 
23, line 3; and page 48, line 19 and U.S. Application No. 09/276,820, page 43, line 26. It also 
describes the use of primary cells and fibroblasts to express a protein of interest It describes use 
of any eukaryotic cell, including mouse cells. See U.S. Application No. 09/276,820, page 10, 
line 5 and page 54, line 2. 

Based on these similarities, it is my opinion that a person of skill in the art would 
have recognized the utility of using the Applicant's method to produce alpha 1AT in vivo. 
Furthermore, it is my opinion that a parson of skill in the art would have appreciated the utility of 
in vivo protein expression using the present method to "study the* in vivo effects of such 
hormones and growth factors," or other genes. It is my opinion, therefore, that the claimed 
method had practical, well-established utility. 
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1 3. McNiece et al. demonstrates the utility of producing protein from a cell placed in 
an animal for other than cell therapy. This reference reports the introduction of a cell line, 
WEHI-3, into mice to produce large amounts of IL-3. IL-3 was expressed fiom the endogenous 
IL-3 gene in the cell line. Following introduction into the animal, IL-3 activity was detected in 
both the sera and ascites fluids of the mice. The n^3 protein was subsequently purified. In the 
last paragraph, page 1074, the reference states The WEHI-3 tumor-bearing mice may thus 
provide a model for the study of the effects in vivo of SF and IL-3 on bone marrow cells." The 
reference thus demonstrates a utility for protein production in vivo other than for cell-based 
therapy. 

Applicants* specification discloses introducing cells expressing a protein of 
interest into an animal to produce protein. The protein can optionally be purified. It also 
describes activation and expression of a variety of proteins, including cytokines, and specifically 
interleukins. For interleukins, see above. For cytokines, see U.S. Application No. 08/941,223, 
page 22, line 24 and U.S. Application No. 09/276,820, page 43, line 15. It also describes the use 
of a variety of cell lines similar to WEHI-3. 

Based on these similarities, it is my opinion that a person of ordinary skill in the 
art would have recognized that Applicants' method could be used to produce IL-3 in vivo. It is 
my opinion, therefore, that the claimed method had practical, well-established utility. 
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14. Ishihara et al. demonstrates the utility of expressing a protein from a cell placed in 
an animal for other than cell therapy. The reference describes the in vivo production of a 
protease by introducing a tumor cell line, AH 109 A, into rats. The protease was produced from 
the endogenous protease gene in the tumor cell line. The purpose of the experiment was to 
assess the effect of protease expression on tumor cell invasiveness. The protease was also 
isolated from serum protein and purified 1150-fold to assess and characterize the protease 
produced in vivo. 

The Applicants' specification describes introducing cells expressing a protein of 
interest into an animal to produce protein. The protein can optionally be purified. It also 
describes activation and expression of a variety of proteins. These include, but are not limited to, 
proteases, including TPA, urokinase, and protein C. For TP A, see U.S. Application No. 
08/941,223, page 22, line 27 and page 48, line 14 and U.S. Application No. 09/276,820, page 43, 
line 19. For urokinase, see U.S. Application No. 08/941,223, page 23, line 6 and page 48, line 
22 and U.S. Application No. 09/276,820, page 43, line 28. For protein C, see U.S. Application 
No. 08/941,223, page 23, line 4 and page 48, line 20 and U.S. Application No. 09/276,820, page 
43, line 27. ft also describes the use of a variety of tumor cell lines. These can include a 
hepatoma cell line, Hep G2, similar to the hepatoma AH 109 A tumor cell line. For Hep G2, see 
US. Application No. 08/941,223, page 30, line 20 and U.S. Application No. 09/276,820, page 
53, line 27. The specification stales that cell lines useful for activating endogenous genes can be 
derived from any tissue. Liver cells and hepatoma cells are specifically cited. For hepatoma cell 
lines, see U.S. Application No. 08/941,223, page 30, line 21 and U.S. Application No. 
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09/276,820, page 53, line 28. For liver cells, see U.S. Application No. 08/941 ,223, page 30, line 
4 and U.S. Application No. 09/276,820, page 53, line 1 1 . 

Based on these similarities, it is my opinion that a person of skill in the art would 
have recognized the utility of using the claimed method to produce proteases, such as TPA, 
urokinase and protein C, in vivo. It is my opinion, therefore, that the claimed method had 
practical, well-established utility. 

15. Bronson et al. demonstrates the utility of expressing a protein from a cell in vivo 
for other than cell therapy. The reference reports introducing the bcl-2 gene into mouse 
- embryonic stem cells by homologous recombination. The embryonic stem cells were injected 
into blastocysts, and subsequently introduced into a pseudopregnant mouse using standard 
transgenic procedures. Bcl-2 was used as a test gene to establish the feasibility of this transgenic 
approach. 

The Applicants' application describes introducing cells expressing a protein of 
interest into an animal to produce protein. The application describes activation and expression of 
a variety of proteins. The present invention describes the use of a variety of cell types including 
cells isolated from an embryo and stem cells. For embryo cells, see U.S. Application No. 
08/941,223, page 30, line 6 and U.S. Application No. 09/276,820, page 53, line 13 and page 54, 
line 14. For stem cells, see U.S. Application No. 08/941,223; page 30, line 8 and U.S. 
Application No. 09/276,820, page 53, lipe 14 and page 54, line 16. 
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Based on these similarities, it is my opinion that a person of skill in the art would 
have recognized the utility of using the present method to produce a desired protein, as a test 
gene for transgenics, in vivo; It is my opinion, therefore, that the claimed method had practical, 
well-established utility. 

16. The cited references cumulatively show various ait-known uses of cell-based 
expression of a desired protein in an animal besides cell-based therapy. This evidence 
demonstrates real-world and well-established utility for cell-based protein expression in an 
animal that is not cell-based therapy. Since the referenced methods were useful and would have 
been recognized as useful, Applicants* claimed methods also would have been useful and would 
have been recognized as such. 

Furthermore, because in vivo cell-based protein production was not confined (in 
the literature) to one or two specific proteins or classes of protein, I believe that the person of 
ordinary skill in the art would have realized that in vivo cell-based expression could be useful for 
any number of proteins. This being the case, they would have also realized that Applicants' 
methods would also be useful for a desired protein and not just a limited class. 
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SUMMARY 

In summary, the literature shows that cell-based protein production in an animal 
was useful in a variety of contexts unrelated to cell-based therapy. Therefore, non-therapeutic 
methods using Applicants* cells to produce protein in an animal also were useful. 

The relevant literature on non-therapeutic uses for cells expressing protein in an 
animal was available to the person of ordinary skill in the art at the earliest effective filing date. 
Therefore, the person of ordinary skill in the art would have known of these uses as of this date. 
Accordingly, as of this date, it would have been readily apparent that Applicants' cells could be 
used non-therapeutically. Thus, there was a well-established non-therapeutic utility for 
Applicants' methods. 
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Credible Utility tor In Vivo Protein Production 

"Credible utility" is based on "whether the assertion of utility is believable to a 
person of ordinary skill in the art based on the totality of evidence and reasoning 
provided.** Applicants respectfully submit that the utility of the production of a desired 
protein in an animal would have been believable to the person of ordinary skill in the art 
at the time that the application was filed based on the evidence and discussion in the 
Declaration. 

Well-Established Utility 

"Well-established utility" is defined as "a specific, substantia] and credible utility, 
which is well-known, immediately apparent, or implied by the specification's disclosure 
of the properties of a material, alone or taken with the knowledge of one skilled in the 
art.** Utility Guidelines Training Materials, page 7. Applicants submit that the using 
cells non-therapeutically to produce a desired protein in an animal had well-established 
utility at the time of Applicants' earliest filing. 

The issue of well-established utility is discussed in the attached Declaration. 
Scientific evidence showing well-established utility is in the form of references from the 
scientific literature available to the person of ordinary skill in the art at the time that 
Applicants' earliest application was filed. The references show that non-therapeutic in 
vivo expression of proteins from implanted cells was a developed art at the time of filing. 
Accordingly, the person of ordinary skill in the art would have known of the non- 
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therapeutic utility of protein expression from cells introduced into an animal. Applicants' 
specification teaches protein expression from cells introduced into an animal. Because 
the non-therapeutic utility of protein expression from cells introduced into an animal was 
known to the person of ordinary skill, the non-therapeutic utility of Applicants* methods 
would have been readily apparent. 

Thus, the Examiner is respectfully directed to the attached Declaration for the 
discussion and evidence supporting these assertions. Based on the evidence in the 
Declaration, Applicants believe that they have met their burden of showing that the non- 
therapeutic use of Applicants' claimed methods was a well-established utility. 

Substantial Utility Disclosed 

The Examiner has also asserted that the only real-world use disclosed in the 
specification was for cell therapy. Applicants respectfully disagree. The isolation and 
purification of proteins produced by cells introduced into an animal in vivo is disclosed in 
Applicants' specification. These have a real-world use. References discussed in the 
Declaration are evidence of this use. 

However, Applicants point out that even if the isolation and purification of these 
proteins had not been disclosed, the claimed method still would have had a well- 
established utility. Please see the section headed "Weil-Established Utility." 



• 
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Assertions of Utility in ftS. Application No. 08/941.223 

Applicants' specification discloses the utility of isolating the protein produced in 
vivo. For the Examiner's convenience, the relevant text is given below. 

Page 7, lines 3-9 

• The cell over-expressing the gene can be 
cultured in vitro so as to produce desirable amounts of the gene product of 
the endogenous gene whose expression has been activated or increased. 
The gene product can then be isolated and purified. 

Alternatively, the cell can be allowed to express the desired gene product 

in vivo. 

Page 8, lines 10-17 

• The invention also encompasses methods for 
using the cells described above to overexpress a gene that has been 
characterized (for example, sequenced), uncharacterized (for example, a 
gene whose function is known but which has not been cloned or 
sequenced), or a gene whose existence was, prior to over-expression, 
unknown. The cells can be used to provide desired amounts of a gene 
product in vitro or in vivo. The gene product can then be isolated and 
purified if desired. It can be purified by cell lysis or from the growth 
medium (as when the vector contains a secretion signal sequence). 

Page 9, lines 4-9 

• The invention accordingly is also directed to 
methods of using libraries of cells to overexpress endogenous genes. The 
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library is screened for the expression of the gene and cells are selected that 
express the desired gene product. The cell can then be used to purify the 
gene product for subsequent use. Expression in the cell can occur by 
culturing the cell in vitro or by allowing the cell to express the gene in 
vivo. 

Page 13, lines 1-2 

• The methods are also capable of producing 
over-expression of known and/or characterized genes for in vitro or in vivo 
protein production. 

Page 16, lines 9-15 

• The cell over-expressing the gene can be 
cultured in vitro so as to produce desired amounts of the gene product of 
the endogenous gene that has been activated or whose expression has been 
increased. The gene product can then be isolated and purified to use, for 
example, in protein therapy or drug discovery. 

Alternatively, the cell expressing the desired gene product can be allowed 
to express the gene product in vivo. 

Pages 16-17, lines 25-30 and 1-2 

• The cell over-expressing the gene is cultured 
such that amplification of the endogenous gene is obtained. The cell can 
then be cultured in vitro so as to produce desired amounts of the gene 
product of the amplified endogenous gene that has been activated or whose 
expression has been increased. The gene product can then be isolated and 
purified. 
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Alternatively, following amplification, the cell can be allowed to express 
the endogenous gene and produce desired amounts of the gene product in vivo. 

Page 17, lines 11-17 

• The cell over-expressing the gene can be 
cultured in vitro so as to produce desirable amounts of the gene product of 
the endogenous gene whose expression has been activated or increased. 
The gene product can then be isolated and purified. 

Alternatively, the cell can be allowed to express the desired gene product 

in vivo. 

Page 29, lines 24-25 

• Cells produced by this method can be used 
to produce protein in vitro (e.g., for use as a protein therapeutic) or in vivo 
(e.g., for use in cell therapy). 

Page 35, fines 21-26 

• The invention is also directed to methods of 
using libraries of cells to over-express an endogenous gene. The library is 
screened for the expression of the gene and cells are selected that express 
the desired gene product. The cell can then be used to purify the gene 
product for subsequent use. Expression of the cell can occur by culturing 
the cell in vitro or by allowing the cell to express the gene in vivo. 

As is clear from the above text, isolation and purification of the protein produced 
in the animal are disclosed. The utility was substantial and also would have been readily 
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apparent to the person of ordinary skill in the art See the references addressed in the 
Declaration that disclose isolating and purifying protein produced in vivo. 

Accordingly, the specification asserts utilities other than cell therapy that are 
specific, substantial, credible, and well-established. 
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LOCUS HUMK8CTA 3863 bp mRNA bxv PW 27-APR-I993 

DEFINITION Human pS8/GTA (gs)KK»ykransf<nse associated proten knase) 

roRNA» complele ods. 
ACCESSION M377I2 
VERSION M377I2.I Gl: 189480 

KEYWORDS ^bctosyi transferase associated protest kinase; p58 

gahctotyltrattsferase associated protein kinase; p58/GTA protein 
kinase. 

SOURCE Hunan fetal live*, cDNA to mRNA t clones bp5S{2J,4 t and 5). 

ORGANISM Homo sapiens 

Eufcaryota; Metazoa; Chordata; Cramata; Vertebrate; Eutdeostotm; 

Mammalia; Euthem; Primates; Cataribim; Honmndae; Homo. 

REFERENCE I (bases 1 to 3863) 

AUTHORS Bmndl3 A, HeaUU-S., AdamsJXE, UktiJM. and Kiddy J. 
TITLE Increased expression of a 58-kDa protein kinase leads to changes in 

tbe CHO ceD cycle 
JOURNAL Proc. Natl. Acad. Sci VSA. 87, 7467-7471 (1990) 
MEDL INE 910)7527 
REFERENCE 2 (sites) 

AUTHORS BunneH3A.> Heathy S., AdamsJXE, IMJM. and Kidd,VJ. 
TITLE Corrections 

JOURNAL hoc. Natl Acad. Sci. VSJl. 88, 2612-2612 (1992) 
MEDLINE 91172857 

>fHl 89480tfHM3771 2.1 (HUMP58GTA H«ma* pSsTCTA (galaets^ltraaaferasa associated protein kinase) mRNA, coaapleta 
cds CDS 422~174l 

GAGATG GAGAC iTGCTCTGTCACCX^GOCTGOACTOCAATOGT^ 

CTCCTXKXnTCAGGCGATICTCCrOCCTCCCAATCCT 

AACCCACCCCCGGCATAATnTTrrATrriTAGTCGAGACGGGTTICACX^CG 

GAACTCCTCACCTCAGGTGATCCACCCGCXriXXK^ 

GCG<XCGGCCTCCATATCCATTCTTGGGAACACTTGTTGCTTAGCTtl^C 

CK:CXX:ACTCCK:CCCGGTGCTGGTXnXiAGCAGACGCCTCC 1 1 IUC I I O CAGAAGAAGTAAGTGAGG AAGA 
AA TCA CTC^vMCATGAAGAACGAGAAAATGAAAACCACCTC 1 J OO I IO'1'I CCAGAGTC ACGGTTCG ACCGA 
GATTCCCKX5GAGAGTGAAGAAGCAGAGGAAGAAGTGGCT^ 
AGGGCGACTATGTGCCCGACTCCCCTGCCCT^ 

GCCGGCCCTGCAGGGCTGCCGGAGCGTCGAGGAGTTCCAGTGCCTCAAC^ 

GGAGTGGTCTACAGAGCAAAAGACAAGAAAACAGATGAAATTGTGG 

AGGAGAAGGAGGGCTTCCCGATCACGTCGCTGAGGGAGATCAACACCATCCTC 

CATCGTCACCGTTAGAGAGATTGTXXjTGGGCAGCAACATGGACAAGATCTACATCGTCATGA^ 

GAGCACGACCTCAAGAGCCTGATGGAGACCATGAAACAGCCCTTCCTGCCAGGGGAGGTC 

TGATCCAGCTGCTGCGTGGGGTGAAACACCTGCACGACAACTGGAT^ 

CAA^GCTGCTGAGCCAC<XXXXK:ATCCTCAAGCrrGGGTG 

CCrcTCAAGGCCTACACCCCGGTCGTGGTGACCCTGTGGT ACX^GCGCCCCAGAGCTGCTGCTTGGTGCCA 
AGGA^CItXACGGCCGT<»GAC^TGTGGTCAGT^^ 

TCTGnCCCCGGGAAGTCAGAAATCGATCAGATCAACAAGGTGTTCAAGGATCTGGGG^ 

AAAATCTGGCCCG GCTA CAOCGAGCTCCCAGCAOTCAA 

ACCTCCGCAACKXKHTCGGGCK^^ 

CTTCCCCG(XUOG ACGAT C*OCOCTGA 

ATCOACCXXrrcCATGTTCCCCAan^GGCCXGCCAAG^ 

CGAGGCCCCCTOAGGGAGCXXriXXKKT 

fXTTACCACCACGAACCA<KKKKXXnXTOCCGCG^ 

TGGACCCCGTCATTXjGGAGAACTCAGCX^GGGACCACAGGCGTGG 

CTCXX?AACrCCTCG7CTrACTTTXnGCTCCA 1 0 1 II IG11 1 1 1GIAII 1 1 UGTlfUr AAATTTCTAGAAT 
TAAATCAI 1 1 1 CC 1 1 Gl AAA CCCG AATT CGGG ACCATCACAGTlTGATrAOCCTCAGCCICAAGAGC^ 
CACATGCTTGTOAAC'I IUIUC1 II CATATnTCCTAACCTGTGTCCTC' 1 1 IU1UGGAOGAATAACCCAGA 
CTAGGAATGCTAGCATCITXX^ACX^G^ 

GGTAGGAGTGACAGCTCGAAATA7CTACAAACAAG7CACTAAAAAAGCT 

GAACXACCACCJtX^CCAAGACCAATGCTCAGATmACCTC 

OCGGCATAACTGCAGGGAQCGAACATTAACAATTACGGCAGTCGGCCAAACGC^ 

CATGGGAACCCTCCTTGGGAGCCTICM^ 

TCTGAGCATATrTATTCAGTTGAAAAGAC^<XCTGAGCGCAAA 

CAACAGAGATTGGCATOCXIAATGAAAATGGCGAAATAAATCATCAGGAAATCA I II CI '1'IUiCf C IGATT 
TCTACATCAGCXTTTCGAAAATOAGCACACrrTTCATTCT 

ATATGTTGCACTOTGGATOTTTGGGGCTITGGCrO 1 1 IC ' 1 1 1 GTATTACCCTTTGGAC I IGGI Ii 1 1 A GC 

TTCGTTTTIXXJAGCCACAAGTrrAAGCrTCACT 

ATCrTACACrTGCGTGQATCATGACTTXXrTGCCCAG 

GCCCCCCAACICTAATXXXiACGAATGGAGAGGCACCCAAATGCCCC^ 

ACAAACAAAAGTGATiX^GCTTCAAAATrcCTCCCAGGG 

AGCTCAGTCCCATGCCAATrcTrrACCTTTGAAClTC 




TCAATXXiACAATGATATTAAAATOCACGCTGGCGCCTrrAGAA 

AGCCGCCACCATAAAAACAGAAGTAAAGGACACCGGGCAAOCCGACTt^ 

ACGATXmXXAACGAGCGIGGAAGOAAC^^ 

AOGACACTCQAOOAOCCOAAGAGCTT ATTTAGCCTACAQAGAGAQACACTACAACCCACCOC ACCAAGAC 
ACK)AGCGATGCTTGTAOCACACTnXXIAAAAQTAGCAGAAATriTO 

AAAAGATOCOTTAAGGGAAOCCAGCTG IGG I 1 G AACTTCAAAATCAGCAAAAATCnATtXSCCTC AACTT 
GGCCATTCAGAATCX3AOCAATTAAAAGCAATOGGCAGGAGGOACOCn^ ACCGATAGCACTGGC 
AATXnTACCACTCKJATTATGGAAACACGAAACTACrtjrGT AACATTCCTCXXXTICCTAGGCAGAAATTC 
ATATAAACTtmUTACTCACATICOT 

TTCAAAAQAATTroGAATAAACTTTGAAOTTTTOGATTITACT 

TTTTAGGATCTX3AAACAAAA 1CI J J C 1 AAAACATTGTTTTAG7TGTCAAAGCACCAACA<KjACATTTTGG 
GATCntJAAATGTAATTTCITGGAATCTGTAATTTCT^ 

ataggtoj nun 




LOCUS HS30COAT 1391 bp mRNA finesr PRJ 12-SEP-1993 

DfcJhlNIJ JON Human mRNA for 3-oxoacyS-CoA peroxisojnaJ tinotesc 
ACCESSION X12966 
VERSION XI2966.1 GI:23873 
KEYWORDS 3^u»cyt€oA tbioSsse; dnofase. 
SOURCE ham. 

ORGANISM Homo sapiens 

EoJusyots; Mctaxoa; Cborditi; Cnmiats; Vcrtebrtta; Euldoostomi; 
Manraha; Enfant; Primates; Catanfam; Homnwlte; Homo. 
REFERENCE 1 (bases 1 to 867; 869 to 128$; 1290 to 1391) 

AUTHORS BontA 

TITLE Direct Sutnasskn 

JOURNAL Submitted (20-SEP-I988) Bool A^ Dept of Btoctenistry, Unmssity 

of Ainstenhn, Mesbcrgdbreef IS, 1 105 AZ Amsterdam 
REFERENCE 2 (bra I to 867; S69 to 1288; 1290 to 1391) 
AUTHORS BoutA, Temmsa\Y^ HasfaimotoJ., Bcanejl. and TngaJM. 
TITLE ^h»c^cotid>scoJS«ncc ctfmmwn peroxisomal 3-oxoacykCoA thkriase 
JOURNAL Nucleic Adds Res. 16(21X10369(1988) 
MEDUNE 89057483 

>fit23873|embpC]2966\ipS30COAT Hamu mRNA for 3-aioacyl-CoA peroxisomal tUolasa CDS 7-1281 

TGCGC^7tra<WGGC7WA(Xrr^^ 

AOGCX^GCCCXrrTGCXrrGAGCGGTtKXXXXX^AGGCCTTO 

CACG(KCA1CTGCCGGGCGGQCCGCG(K<XXT^ 

ATOACCGCOGTTCTCAAGGA<XrTGAATCTGAGGCCGGAACAOC^^ 

TGCAGCCTCKSGGCCGGGGCAATCATGGCCX^ 

TTTGTtXACTGTCAATAGACAGTGCTCGTCGGGGCTACAGQC^ 

AATGOGTCTTATt^CATfOOCATGGCCIXnXXKKnXKjAGTCCATCT^ 

GAAATATTACTTCGCXXriTGATGGAGAAGGAGAAGGCCAGAGATTGCCT 

TGAGAATGTCGCTGAGCGGTTTGGCATTTCACGGGAGAAGCAGGATA 

AAGGCAGCAAGAGCCCAGAGCAAGGGCTGTTTCCAAGCTGAGATTGTG 

ATGACAA(KXX^CCAAGAGGAGCATCACTGTGACCCAG(^ 

GGGCCTGGCCAAACfGAAGCXrrOCCTICAAGAAAGATCKnTCTAC^ 

AfilGATGGGGCAGCrGCX^TCCTGCntKKrCGGAGGTC 

(XKnCCTGAGCntnTATGCAGTGGTTGCKjGTCCCACCrrGACA^ 

(XCAGTAGCTTTGCAAAAAGCACK3GCTGACAGTGAGTGACGTGGACATC7TC 

GCAAGCCAGGCTGCCTACTGTGTGGAGAAGCTACGACTCCCCCCT^ 

CAGTGGCCTTAGGGCACCCACTGGGCTGCACTGGGGCACGACAGGTCATCAC 

GCGCXTGTGGGAAGAGGGCATACGGAGTGGTGTCCATGTGCATCGGGAC^ 

TTTGAATACXXTGGGAACTGA(mMCKjTCCCAGGCTGGAGGCGCT 

AGCAAGGCAGTAACACCACAAAAGCAAAACXTACATGGGAAAACTCAGCACTGGTGGTGGTG 




LOCUS HUMSPIOA 1043 bp mRNA fine* PW 03-AUG-1993 

DEFINITION Bvnan sperm protein 10 mlWA, complete cds. 

Accession mow 

VERSION MB2967.1 GU38291 
KEYWORDS sperm protean 10. 
SOURCE Homtipmn^adalltestucI^toinRh^ 
ORGANISM Homo apices 

Eufcaryota; Metszoa; ChcrdBta; Cnmnte; Vertebrate; Eotckostomi; 

REFERENCE I (btses 1 to 1043) 

AUTHORS WrifJitJJ*!., MmX. KJotzJL, Fbckinger,CJ. rt Hot; C. 
TTTl£ Clom^andscqoaicmgafcDHAjcod^^ 

mtrMcioaomaJ antigen SP-IO 
JOURNAL Wot Reprod 42, 693-701 (1990) 
MEDLINE 90268085 

>tf33S291 tg*>^tt2H7 J [HUMSri IA Hibu sperm protein It wWiA. ctHaplete crfs CDS 53.79$ 
GCTATOAAOCAOCrGTGGCCXIACACTtXKKnXXXX' 1 C 1 1 1 IC ClAAATCCAOATGAACAG On JVWl 1 0 
CTAATGAGTCTTTATCTGCJTCaAT^ 

TAGATCATCAAACTlCAGTTCAGCAACr reCAGCTGACj' 1 ' 1 C 1 1 1 ICACTTQAAAACCCTTrTn ATf^TC A 
OGCTTTATATGAOACTTCnCAGOCCTQAACAClTrAAGTOA 
AAGCACACFGTGGCCGAGCACACTICiTXlAG^ 
COACraAACATXKrraA^GOTOAGC\TACltn"AGG 

cxtictccggagaacagccitkm^ 

GAA^ATGOCTCCOCnOAACAGCCncnMntU 

ATTGCTACACATGTGCrTATATGAATCATCAAGG^^ 

GA^TTCCCAGCAGTGCATGTTAAAGAAGATCTTTOAAGGTGGAA^ 

GAOAACATOTGCCCATCTATOAACC I L'i I C 1 LLLATGOAACGAGGATGCAAATTATATGCTGTCGAAATC 
AATCTTTCTGCAATA^GATCTAGAAGCCTGGGCCC' 1 1 PC 1 1U11TI G ACTCAOOCACTAAAAAGCCTCCA 
TCACTCTATTTGGCTCATTTTATATTTAU I ICC 1 1 UXtJAGTC AACAACTGACCACATCTGCCTCTGCCT 
GAOCATTAGGATGCTCAAACA7CCT A It 1 1 1CI ICI I C I A TTC ATGCTTrTATCCA 1 J C 1 IC1C1GTCCT 
(mnTtrCroCTCCAACICll ICICIC A ATATTCCTGA i 111! Mil CAATAAATTTCACATG 




LOCUS HUMM1TCORA 1985 bp mRNA linear PRJ25-JUUI994 

DEFINmON Hamas ubiqpmol cytochrome*: reductase core I protein mRNA, 

ACCESSION LI 6842 
VERSION LI6842.1 GL349472 

KEYWORDS core protein ]; ontocnondrial respiratory chain; utnquinol 

cytochioua>< reductase 
SOURCE Homo sapiens cDHA to mRNA. 
ORGANISM Hon» sapiens 

Enkaryota; Metazot; Chordtfa; Cranial*; Vcrtebrata; Eatekostonn; 

^^s^DOHifis^ fitt^bensp n^n^DBtcs^ CiflcbuvbsH^ }YooQfludftCf })oo)Ou 
REFERENCE 1 (bases ] to 1985) 

AUTHORS Hof&Dtx,G.a, Le<S n OrotiaDO,AJ^ CbuDg-Horxt4~C., Cbeng,W., 

KaJri iB MB . S , IfittoJ. and GtonspanJXS. 
TITLE Complete coding sequence, mtrorVexop unganiftfl i on , and chrorposomai 

location of die gone for the core 1 protein of human 

JOURNAL J. Biol Cbem. 268,211 13-21 119 (1993) 

>gip49472WLl«42J [HUMMITCORA Haatna ablcjafnol cytocarome-c redact*** core I protein mRNA, complete cds CDS 
41t_lttt 

TACTQACTTTCAGC\CCAACTTGTGOTC CCACCT A 

ccnwK^CArGCTcntKKrrocA^ 

ATAATXX^CTCTGAOTtXACCKrGTGGAATGGGG 
ATGGACGGCAGGTOGACTGATGTGCGCAGGGACTGGCGGCArc 
CGTXAGCACAATAGACitnXXXXX^^ 
<KXXXXXXlACCGCKAACGCG(re^ 

CCCTGCrcOjGACCKX^G(XTrGCGC^ 
GCACKmAGCXTG^ 

GGAGTGTOGATTOATGTTGGCAGCCGTTTTGAGACTGAG^ 
ATC TGGC TrTCAAGGGAACAAAGAATCGGCCTGGCAGTGCCCTGGAG 

CCATXTTTAATGCCTACAGCACCCGGGAGCACACAGCTTACT ACATCAAGGCGCTGTCCAAGGATCTGCCG 

AAAGCTGTGGAGCTCCTGGGTGACATTGTGCAGAACTGT AGTCTGGAAGACTCACAG ATTGAGAAGGAAC 

GTGATCmUTCCTGaXK^GATGCAGGAGAATGATGCATCTA 

TGCCACAGCATTCCAGGGCACACCTCTAGCXX^AGGCTGTGGAGGGGCCCAOT 

TCTCGTGCAGAClTGACXrGAGTACCTCAGCACACATrACAAGGCCXXrTC 

GAGGAGTOGAGCAC^AGCAACrGTTAGACCTCGCCCAGAAGCACCTCGGTC 

AOAGGATGCTGTGCCCACTC^^ 

CTACCTTmKXX^CGTGCX;CATIGCAGTAGAGGGTC 

AA CTCG CCAATGCXATCATCGGCCACTATGACTGCACITATCGTGGTGGCGTGC^ 
GGCTTCAGGTGCTGTGGCCA^CAAGCTATGCCAGAGTTT^ 

GGCI I GCIXSGGTGCACAC 1 1 JGICI GTGACCGAATGAAAATCGATGACATGATGTTCGTCCTGCAAGGGC 

AGTGGATOCGCCTGTGTACCAGTXKX^CGGAGAGT 

CCTXKnATCTCATCTAGATXKM^CTACrCCT 

CGCCGCATOCCKXTiTXjCTGAATGGGAAAGC^ 

GCTCCAAGTACATCTATGACCAGTGCCCAGCA^ 

CAACCGGAJCCGTAGCGGCATG^ 

OCCXKJGGTTnmxncaXXCCXX^CCACAAA 

CCACCAATAAAATCCTCTGCTGAGA 
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ABSTRACT 



A novel 3* gene trap cassette is described that does not 
encode a marker conferring antibiotic resistance and can be 
used to efficiently trap and identify cellular genes. Vectors 
incofporaling the presently 3' gene trap cassette find par- 
ticular application in gene discovery, the production of 
transgenic cells and animals, and gene activation. 

21 Claims, 1 Drawing Sheet 



6,080,576 
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(e) a second retroviral LTR sequence; 15. A method to titer the expression of * gpoe in an 

wherein said promoter, eras tod splice donor are presto! isolated eukaryoric cell com p ris ing introdocing a 3' gene 

in the vector in between said first and second LTR trap cassette vector into said cell, said 3' gene trap cassette 

sequence and in an opposite orientation to said first and comprising in operable combination: 

second retroviral LTR sequences and wherein said 5 1) a promoter; 

vector does not mcorporale a sequence that mediates 2)anexonseqiieiicek>cat^ 

the poryadenyUtion of an mRNA trwBcript expressed promoter, said exon being derived &om a naturally 

by said promoter of element (b) and encoded by said occuring enkaryoric one said exoo not encoding an 

ew>n of element (c). activity conferring antibiotic resistance and said exon 

7. A method of gene tripping comprising introducing a 10 not being a reporter gene* and 

^^c£^i1t£ i' 2 **'*™*' *> » splice , W s^jneno, defining 0* » „£. ofs* 

vector into sajdeukaryotic target cell » carried out by • wbmrin c^ttc^DOD^togOBriy incomonted into 

viralmfDCtioD, retrotrtnsposnon, microinjection, >nd trans- seipeM of the tm«^ encoded by SMde»n*spo^ to 

■ Si ... ,,.«_.. ., . . „ . » «pKoe acceptor sequence of said celMarly encoded gene. 

JZLT n m euk " yt * K ^ a 1< The method of claim 13 wherein said doo- 

a mammalian cell . homoiogousry incorporated cassette is present in a retroviral 

10. The method of daun * wherein said mammalian cell » vector that has randomly integrated into the genome of the 

s a murine embryonic stem cell. enkaryotic target cell. 

« r^™^ T^"** , nf' lry ? ^to*™**- 17-The method of claim 16 wherein «ude*k»ry otic target 
cifically mutated cukaryotic cells compramg introducing a cell is an animal celL 

^IL^filJ^. 0 * jL^Vj' 6 « 18- The method of daimlTwnerein said animal cefl is. 

eukaryooc cells to produce a collection of isolated, nonspe- is mammalian cell 

aB ^ t iT^^T^ C ^ ■ , ^ .. 1». The method of claim 18 wnercm sud mammah'an cell 

12. A method to activate the expression of a naturally B , ^ mlta 

ccctming gene in an isolated cell comprising mtroduringa M The method of claim M wherein said mammalian cell 
vector according to any one of churns 1, Sort mto said cell. is a rodent ceU 

13. The method of chum 12 wherein said cell is a » 2 1. The method of claim 20 wbertin sakl rodent ceU is . 
mammalian cell, mouse cell. 

14. The method of claim 13 wherein said mammalian cell 

is a human cell. * • • * • 
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Aisamex Agem, orFbw Pi th A Rk ha w Uo a EC 

[57] ABSTRACT 

The present invention tehees to tnasfectcd primuy» sec- 
ondary and tn—wtatocd oetti of vertebrate orfgia, pacticD~ 

material (DKA) which encodes a dcs^(^TSer^eoS) 
product or It itself a desired (e*, tberapeiik) product 
; by which primary, sreoadafy and i 

- to 



DKA carsetiag by 
methods foe the actfYatJoo muI i 

i by which cells tucfnl for large-scale 
i can be obtained, methods of ] 
1 cell rtrriaf or hencrogpaous cell i 
of gene n V iap y Is which transfectod primary* iccoadafy or 
ummataltoed edit arc ased. The preset aventkm incaades 
primary, secondary and immortaliied cells, such as 
fibroblasts* kcsntZaocytes* epftheVsl cefls* endothelial cefls* 
glial cells, ncmnl cells* fumed rtonf nfs of tin) bsood, 
Qs which can be coJtnred. 
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5,733,761 

43 44 

to a seqoro upstream of the c^ encoded by the DNA of *c fbsTexo* a^^^MkSn. 

gent 3&lVae^orda(mMwliereiBtheE)NAaKiodes« 

17. The DNA construct of daim 7 wherein the construct 5 protein ftMMM whfch k <ttnw^ fcwi i y*H n ftug- 

fWltacotnpri*o« teooftitwtctiat sequence homceogoos mentencoettbyfeDNAclfe 

to a sequence oystream of the en dogenous regniutary 34TheaK<mod rfdalm3>whereialhc DNAoftmecaon 

seq uen ce of lbs targeted gene, encode* a pnidi tagpc^wUdttetfiesaiineaslbc jvotdn 

lft Tne DNA c»m*ruct of daim 7 wherein the targeted frigmea! encoded by the DNA of me first exon of human 

gene encode* n ounrapeutic prtnein. «g aTt*^ benntme. 

If. The DNA coustindof dah*7 wherein the targeted 3&Jhe method of dafan 31 wherein the exon further 

geoe encodes a bonnone, n cytokine, an antigen, an ^lm tf itof* DNA which encodes n protein fragment tad it 

atnttc4y.aaenxyxne.adc^fn^ the tstsyted gene after homtogoos reoombi- 



t roptlMory protein or a structural protein or a w» wim cDjomeeunnu DNA. 



'~f i~iT w~nTrM n*r*™ * Jh * i**** 35 wbcrem the DNAof the cum 

yHu^v* UMffwv u* laYuMCelB s^CsnwS^VCV B«D Uv ^P^^^r vDHnVPQIS Vul tuaVuaunnnBUifl 

erythr opoiet in, calcitonin, growth hormone, insulin. 37Tnenjco*rfof 

lnttiHnc<ic gto, tooh^ itte g rowth f actors, parathyroid encodes a protein fragment which it different from dsn 

catalytic antibodies. glBcocerefarosidase, superoxide ^^Tte*n*4bod of M ™ 35 wherein the targeting 

dtotn*ene» tissue ri nt m ia ngri activates toorVm. Factor sequence is bornotogons to a sequence within she targeted 

DC n po M p u pKitt m R npotip^^ gene. 

efty h^vrotein receptor. 1L-2 receptor, BU2 entngotfsta, tf 3ft The method of claim 35 wherein the targeting 

alpha- 1 antitrypsin and immune response nudoVrs. sequence h hotneaogo n * to a sequence upstream of the 

21 Tte twa rft^nir* c* a fartW ^my^uing ^ coding region of the targeted gene 
or loore selectable oanrhers. 4ft The method of dnim 35 wherein the targeting 

2X The DNA construct of clau* 2* wbercm targeted sequence is h cancaogons to a sequence upstream of the 
gene encodes growth hormone, iammWcefe or a colony w endogenous itffdatcry sequence of the targeted gene, 
stimulating facta. 4LHie method of dahn35 wberdn the ccttfO^ftsr&cr 

2& The DNA compact of dnUn 2ft whereU the targeted congii n ri a second targeting sequence fri^'yin to n 

*^ The DitM construct of dnta ^ S The method of^ehme^M^wmnsn the construct further 

aaanna^^nnftsn^hnte JDflndDLT £6*at6* OQflflpSlSQal A utGGOOuni watt^Ctfaa^ flOnJBBanlOC )|QflKQilQ£OQB wO 

25. The D*^ constructor claim 23 w^ sequence upstream of the eodhigrea^of metametedgene. 
the exon encode* a protemfn^w 4&Thcmelhodof datm35whcxem tte 

protein fragment encoded by the DNA of the first exon of cuuqaisc* a second targeting sequence homologous to n 

ujpdaupusetin. sequence upstream of me end o g en o us regulatory sr qn enre 

2& The DNA construct c/dnto 23 wbe^ «, of ox targeted gene, 

theexonencodmaprotrinfrigm^ 44 The method of claim 35 wherea the ceD k a human 

the protem fragment encoded by the DNA of me first exon cetL 

of eryteopoktin. 45. A mclhcdcf altering teex{*x 

27.TbeD^cosrtiudof daim23 who U a cefl U vn^ wherein the gene is act aormafly expresaed 
the exoa encode* a orcein frsgmcstf 43 ia she cefl. comprising she steps of: 
1 by the DNA of me first exon erf (a)o*nefoctingteceflkvto 




DNA< 
»•« 

<ii0«u^ 

(iv) an nnpnired tfttee donor rise, thereby raxMtocing a 



(b) malntnlnlug una trnusfrrtfil cell in viaro under condi- 
tions appropriate for boaosogons 

I a 1 



cell in 
ofnhe 



and 






(c) naah^nhrnaj 
vhso under o 


me 




gene* 




mapproj 


4a; The method 


of d 


aim 45 w 


the nucleotide seq 
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